PATI ENTS
The family tree is shown in Fig. 1 Bleeding time was measured using a Simplate device (General Diagnostics).
VIII:C was measured using a two stage assay as described elsewhere" employing a lyophilised incubation mixture.
VIIIR:AG was measured by a modified Laurell technique. '2 VIIIR:AG electrophoretic mobility was determined by crossed immunoelectrophoresis as described previously. '3 VIIIR: WF was measured by a modification of the method described by Weiss et al,4 as described previously. '5 Platelet aggregation studies Quantitative platelet aggregation was performed on platelet rich plasma with a platelet count of 300 x 109/l using a dual channel aggregometer (Malin Electronics Ltd, Ayr, Scotland). All were tested with ADP (BDH), collagen (Hormon-Chemie, Munich), and ristocetin (at final concentrations of 1 mg/ml, 1-25 mg/ml, and 1-5 mg/ml). Aggregation patterns were compared with those of platelet rich plasma from a normal control tested under identical conditions.
Multimeric analysis of VIIIR:AG was done by a modification of the method of Ruggeri and Zimmerman4 as described elsewhere. '6 
Results
The pedigree is shown in Fig. 1 . Tables 1 and 2 show the clinical symptoms, and the bleeding times and factor VIII parameters respectively. Affected individuals have been identified in three generations with male to female, male to male, and female to female transmission. The abnormality thus appears to be inherited in an autosomal dominant way. The only abnormality in platelet aggregation was with ristocetin. Aggregation was absent with ristocetin at final concentrations of 1 and 1-25 mg/ml and reduced with a concentration of 1P5 mg/ml.
Crossed immunoelectrophoresis showed a precipitin arc pattern for patient LL different from that seen in normal plasma or that of a type IIA patient (HW, Fig. 2 ). For patient LL the VIIIR:AG precipitin arc showed a slight increase in anodal migration with the presence of the more cathodal component (missing in HW). VIIIR:AG multimeric analysis patterns for the five affected family members (Fig. 3) were abnormal in that the highest molecular weight multimers were absent and the normal triplet pattern seen clearly in normal plasma was not seen. These patients had a dense band which electrophoresed in an identical position to the central band in the normal and IIA triplet, but the other bands (a and b) that constitute the triplet were absent. These patients did, however, have a series of much fainter bands present, one between bands 3 and 2, two between bands 2 and 1, and three below band 1. The degree of deletion of multimer bands varied between patients: LL and AL had nine bands; the sisters NW and MB had seven clear and a faint eighth band; while TB, MB's daughter, had only six bands present. The degree of deletion did not correlate with clinical severity. The multimeter pattern of the platelet lysates was identical to the plasma pattern.
Two patients, LL and MB, were given cryoprecipitate infusions before major surgery. In LL the VIIIR: WF was 1-8 piml after transfusion and the bleeding time corrected from 17 to 5 min. Plasma was taken immediately before and half an hour after the completion of the cryoprecipitate infusion and the VIIIR:AG multimer composition was determined. Crossed immunoelectrophoresis showed a striking change in the character of the precipitin arc (Fig. 4) . A pre-peak was present in the pre-and postinfusion samples, but after the cryoprecipitate infusion two other peaks were seen. The more anodal peak had the same degree of migration as normal VIIIR:AG and the second peak that of the patient' s preinfusion sample. Multimeric analysis (Fig. 5 ) patterns showed that before and after cryoprecipitate infusion the abnormal bands were clearly seen, but in the post-transfusion samples high molecular weight VIIIR:AG multimers and some additional bands in association with the lower molecular weight bands were seen. Normal triplet patterns.3 Those with type IIA have abnormal triplet patterns,4 6 but the recently lower multimers of the patient are present in higher concentration than the transfused normal ones with consequent masking of the normal multimers.
Discussion
Studying variant von Willebrand's disease patients using SDS agarose electrophoresis has indicated an increasing complexity of the molecular variants. The higher multimers are absent in the plasma of all type II patients, but those with type IIB have normal triplet patterns.3 Those with type IIA have abnormal triplet patterns,4 6 but the recently described type IIC has a doublet instead of a triplet pattern for the lower multimers.7 In type IIC patients' plasma neither band of the doublet migrates in a position similar to the bands in the triplet of normal, IIA, or IIB plasmas. In a compari- Multimeric analysis data of another recently described new variant9 with autosomal dominant inheritance has been obtained using gels of different porosity to those used to study our family. The pattern in the two affected individuals in the family of Kinoshita et al appears similar to those obtained in the family reported here. Comparison on the same gel is needed to see if both families have the same defect.
The increasing recognition of different variants emphasises the need for collaborative studies to aid reclassifying the von Willebrand's variants and to increase our understanding of the function and structure of VIIIR:AG.
